Objective Gluten sensitivity is associated with multiple neurological abnormalities including gluten (odds ratio, 14.4; 95% CI, p<0.05) and in only 1 (2%) of 47 normal controls (odds ratio, 25.6; 95% CI, p<0.001 
Introduction

Gluten sensitivity is thought to be genetically determined as most Western patients with coeliac disease (CD) or its neurological form, gluten ataxia express HLA-DQ2 (1).
Since the prevalence of HLA-DQ2 is only 1% in Japan, and since the mainstay of the Japanese diet is rice, gluten ataxia is thought to be very rare in Japan. However, of the few CD patients who are negative for DQ2, a great majority are positive for DR4 (2) , which is the most prevalent haplotype in Japan. Therefore, we hypothesized that gluten sensitivity is involved in some sporadic, adult-onset cerebellar ataxia cases but remains underdiagnosed in Japan. Gluten ataxia is often accompanied by motor neuron disease-like neuropathy, small fiber type neuropathy, cognitive impairment, and even parkinsonism (3) (4) (5) , implying that gluten sensitivity underlies cerebellar ataxia with atypical neurological features. In this study, therefore, we enrolled Japanese patients with idiopathic cerebellar ataxia with extracerebellar presentation
T a b l e 1 . An t i -g l i a d i n An t i b o d i e s a n d De mo g r a p h i c F e a t u r e s o f P a t i e n t s wi t h I DCA-p l u s (IDCA-plus), and analyzed for the prevalence of anti-gliadin antibodies (AGA) in these patients.
Patients and Methods
The presence of cerebellar ataxia plus at least one other neurological deficit ( i g u r e 1 . Mi d s a g i t t a l , T 1 -we i g h t e d MRI s e c t i o n o f t h e b r ai n ( P a t i e n t 1 ) s h o wi n g c e r e b e l l a r a t r o p h y p r e d o mi n a n t l y i n t h e p o s t e r i o r l o b e .
F i g u r e 2 . Du o d e n a l b i o p s y f i n d i n g s o f P a t i e n t 1 b e f o r e ( A) a n d t h r e e mo n t h s a f t e r ( B ) i n i t i a t i o n o f g l u t e n -f r e e d i e t . F o c a l v i l l o u s b l u n t i n g ( A, l e f t ) a n d i n f l a mma t o r y c e l l i n f i l t r a t i o n i n t o t h e l a mi n a p r o p r i a ( A, r i g h t ) a me l i o r a t e d a f t e r g l u t e n -f r e e d i e t ( B ) . GF D, g l u t e n -f r e e d i e t .
T a b l e 2 . P r e v a l e n c e o f An t i -g l i a d i n An t i b o d i e s i n P a t i e n t s wi t h I DCA-p l u s , P a t i e n t s wi t h P D o r AL S , a n d No r ma l Co nt r o l s T a b l e 3 . T h e MCV, a n d t h e F -wa v e a n d P 4 0 L a t e n c i e s i n Re s p o n s e t o T i b i a l Ne r v e S t i mu l a t i o n i n P a t i e n t 1 (Fig. 2A) . Subset analysis of peripheral blood lymphocytes, which was performed as previously described (8) (Fig. 2B) .
Results
.4 mV) of the compound muscle action potential and the slow conduction velocity (33 m/s). Minimal latency of the F waves was prolonged in the bilateral tibial nerves (right, 60.0 ms; left, 61.4 ms). The P40 latencies of SEP were asymmetrically elongated predominantly after left tibial nerve stimulation, though the N20 latencies after median nerve stimulation were normal bilaterally (data not shown), suggesting involvement of the left posterior column at the thoracolumbar level. Secure in our diagnosis of gluten ataxia, a gluten-free diet (GFD) was initiated. After one month on this diet, our patient's nutritional status improved (total cholesterol, 3.7 mmol/L; folate, 13.1 nmol/L; vitamin E, 16.5 μmol/L). Vitamin E supplement therapy (1200 IU/day for two weeks) did not lead to further resolution of the patient's neurological symptoms or electrophysiological findings. After 3 months on the GFD, MCS of the tibial nerves showed that the nerve conduction velocity improved (right, 38 m/s; left, 39 ms) and the F-wave latencies were shortened bilaterally (right, 59.3 ms; left, 57.4 ms). His left P40 latency also markedly decreased, and his right P40 latency was normalized (Table 3). Three months after initiation of the GFD, the patient had gained 5 kg of body weight, his neurological symptoms showed marked improvement (e.g. normalized finger-nosefinger test), and he could walk 10-step tandem walk consistently. Duodenal biopsy demonstrated a decrease in the number of infiltrated plasma cells/lymphocytes into the lamina propria and disappearance of villous blunting
Discussion
We report the first Japanese patient with gluten (10) . According to the consensus criteria (11) , 7 patients ( Patients 5, 6, 7, 9, 11, 13, and 14) could be clinically diagnosed as having possible MSA-C because they met the criteria for cerebellar dysfunction plus two features from separate other domains (see Table 1 (14) and insulindependent diabetes mellitus (15) . These two autoimmune disorders are also associated with DQ2-positive CD in Western countries (16) . Importantly, DR4 is seen almost invariably in DQ2-negative CD (2) 
